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(57)Abstract 

PURPOSE: To enable omission of measurement in a series of 
measurement processes of a semiconductor memory device to be 
detected easily and positively and at the same time complexity, 
etc., of control of the management process due to division of a lot 
into small portions to be avoided. 

CONSTITUTION: In a former measurement process, after a 
characteristic test of the measurement process is completed, a 
pass data to a later measurement process is written into a 
semiconductor memory device which is to be tested. On the other 
hand, in the later measurement process, before executing the 
characteristic test of this measurement process, the pass data 
which is written in the former measurement process is read, 
measurement situation in the former measurement process is 
judged, and then omission in the former measurement process is 
checked. By using a rank classification data which shows a 
characteristic evaluation as the pass data, a series of 
measurements are executed without dividing the measurement lot 
into fine portions. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the test method of the semiconductor memory which carries out the characteristic test of a 
semiconductor memory in order at a series of measurement processes at a pre-measurement process After the 
characteristic test of the measurement process concerned is completed, the delivery data to a post-measurement 
process are written in in the semiconductor memory used as the candidate for an examination, at a post- 
measurement process The test method of the semiconductor memory characterized by the thing which was written 
in at the pre-measurement process in the semiconductor memory used as the candidate for an examination before 
carrying out the characteristic test of the measurement process concerned, and which deliver, reads data and 
judges the measurement situation in a pre— measurement process. 

[Claim 2] The delivery data to the following measurement process written in at a pre-measurement process in the 
test method of the semiconductor memory indicated by the claim 1 are the test method of the semiconductor 
memory which is rank classification data in which the characterization of the semiconductor memory used as the 
candidate for an examination is shown. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the test method of semiconductor memories, such as EEPROM 

(electrical erasable and programmable ROM) and EPROM (erasable and programmable ROM). 

[0002] 

[Description of the Prior Art] Conventionally, in the semiconductor manufacturing process, various electrical 
properties are examined respectively independently for every process through the measurement process of a 
series [ semiconductor memory / by which packaging was carried out ] in order, for example, it is shown in drawin g 
4 — as — a group — a semiconductor memory is first supplied to the measurement process 1, and evaluation and 
sorting of the electrical property (for example, speed of response) in an elevated-temperature state are performed 
the order which excelled [ process / measurement / 1 / this ] in the electrical property — a group — a 
semiconductor memory is classified like Ranks A, B, and C The semiconductor memory of each classified group is 
supplied to the following measurement process 2, respectively. At this measurement process 2, evaluation and 
sorting of the electrical property in an ordinary temperature state are performed, a rank classification is carried out 
further and the semiconductor memory of each group is shipped. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the case of the conventional example which has such 
composition, there are the following troubles. As mentioned above, since a series of measurement processes are 
examining respectively independently, even if it omits the measurement process 1 accidentally and a measurement 
lot is thrown into the measurement process 2, at the measurement process 2, the examination of an electrical 
property is performed convenient Consequently, the inconvenient situation where the semiconductor memory 
which should be shipped as a rank C since the electrical property of an elevated-temperature state is originally 
inferior is shipped as a rank B since the electrical property of an ordinary temperature state is usually level may 
also happen. Of course, although a measurement omission can be discovered to it when an operator checks the 
cut-form since the job slip is given to the semiconductor memory of each group which flows a measurement 
process, even if it imposes a duty of such check work upon each operator, it may miss. 
[0004] moreover — the conventional test method — the measurement process 1 — a group — since the 
semiconductor memory is subdivided in the lot of two or more groups, the number of lots which flows a process 
increases and there is also a trouble that production control makes it complicated so much 

[0005] Furthermore, naturally, the machinery (measurement handler) which handles a semiconductor memory at the 
measurement process 1 when [ required ] sorting out at the measurement process 1 also needs to be equipped 
with a sorting machine style, and the composition of equipment complicates it so much. 

[0006] this invention is made in view of such a situation, and aims at offering the test method of the semiconductor 

memory which can detect the measurement omission of a semiconductor memory easily and certainly. 

[0007] Furthermore, other purposes of this invention are to offer the test method of the semiconductor memory 

which can also simplify the composition of a measurement handler while being able to avoid complicated-ization of 

management of the measurement process by fragmentation of a lot. 

[0008] 

[Means for Solving the Problem] this invention takes the following composition, in order to attain such a purpose. In 
the test method of the semiconductor memory to which invention according to claim 1 carries out the 
characteristic test of a semiconductor memory in order at a series of measurement processes namely, at a pre- 
measurement process After the characteristic test of the measurement process concerned is completed, the 
delivery data to a post-measurement process are written in in the semiconductor memory used as the candidate 
for an examination, at a post-measurement process Before carrying out the characteristic test of the 
measurement process concerned, it is the thing which was written in at th pre-measurement process in the 
semiconductor memory used as the candidate for an examination and which delivers, reads data and judges the 
measurement situation in a pre-measurement process. 

[0009] Moreover, invention according to claim 2 is taken as the rank classification data in which the 
characterization of the semiconductor memory which became a candidate for an examination about the delivery 
data to the following measurement process written in at a pre-measurement process is shown in the test method 
of the semiconductor memory indicated by the claim 1. 
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[0010] 

[Function] The operation of this invention is as follows. According to invention according to claim 1, in a post- 
measurement process, th delivery data written in at the pre-measurement process in the semiconductor memory 
used as the candidate for an examination are read. If the pre-measurement process has fallen out, since it delivers 
to the semiconductor memory concerned and data are not written in, this detects the omission of a pre- 
measurement process automatically at a post-measurement process. 

[0011] since the rank classification data in which the characterization of the semiconductor memory used as the 
candidate for an examination is shown as delivery data to a post-measurement process are written in according to 
invention according to claim 2 — a pre-measurement process — setting — a group — it is not necessary to 
subdivide a semiconductor memory and to send to a post-measurement process That is, at a post-measurement 
process, the rank classification data written in in the semiconductor memory used as the candidate for an 
examination are read, and the classification based on the characterization of a semiconductor memory is performed 
with reference to this in relation to the characteristic test result in the post-measurement process concerned. 
[0012] 

[Example] Hereafter, one example of this invention is explained with reference to a drawing. Drawing 1 is the outline 
block diagram having shown the connection relation of EEPROM and IC circuit tester for examining the electrical 
property used as the candidate for an examination, for example. 

[0013] Here, EEPROM10 is serial data input type EEPROM, and contains a memory cell 11, a decoder 12, a sense 
amplifier 13, and gate 14 grade. The IC circuit tester 20 gives the signal of chip select signal CS, serial data Dl, th 
serial clock SK, etc. to EEPROM10 for characterization. Chip select signal CS is a signal for making EEPROM10 
into an active state as everyone knows. Serial data Dl is written in at the operation mode code for specifying read- 
v out/writing, the address data of a memory cell 11, and the time of writing, and contains data etc. The serial clock 
' SK is a signal for a synchronization at the time of read-out/writing of data. The sign DO in drawing shows the data 
read from EEPROM10. In addition, even if it is parallel-data input type EEPROM, of course [ although serial data 
input type EEPROM is taken and explained to an example ], this invention is applied here. 

[0014] Hereafter, the test method concerning this example is explained with reference to the flow chart shown in 
drawing 2 . Drawing 2 shows a part of measurement processing in the typical measurement process i, and the 
measurement process M before and behind it and measurement processing of i+1. The measurement process i — 1 
which is equivalent to the pre-measurement process said to this invention to the measurement process i writes 
the delivery data DT to the following measurement process i in the predetermined address in the memory cell 11 of 
EEPROM10 used as the candidate for an examination (the example of djawingj address AN), after performing a 
characteristic test pecuWar to the measurement process. It is the address data AN for specifically writing a write-in 
code and delivery data in the serial data Dl outputted from the IC circuit tester 20. It is carried out by setting up 
the predetermined delivery data DT. 

[0015] Although especially the mode of the delivery data DT does not limit, the following data will be set up if it 
illustrates simply. What is necessary is just to set up "1", for example as delivery data, if having completed the 
specific examination at the measurement process i is only shown (however, each content of the memory cell 1 1 of 
an initial state sets to "0"). On the other hand, if it classifies into Ranks A, B, and C according to the superiority or 
inferiority of characterization as mentioned above, "1" and Rank B will deliver "2" and Rank C like "3". and Rank A 
will set up data. 

[0016] if the characteristic test in the measurement process i-1 is completed — a group — EEPROM10 is sent to 
the measurement process i equivalent to the back process said to this invention to the measurement process i-1 
} The following processings are performed at the measurement process i. 

[0017] Step S1: The contact check for checking whether the sense terminal of a measurement handler has 
connected with each terminal of EEPROM10 which is the measuring object electrically correctly first is performed. 
Such a contact check is carried out in each measurement process. 

[0018] The delivery data DT in step S2:, next EEPROM10 are read. It is the address data AN with which a reading 
code and the delivery data DT are specifically written in the serial data Dl outputted from the IC circuit tester 20 
of the measurement process i. It is carried out by setting up. The delivery data DT read in the memory cell 1 1 are 
incorporated by the IC circuit tester 20 through a sense amplifier 1 3 and the gate 1 4. 

[0019] Step S3: Judge [ which incorporated to the IC circuit tester 20 ] whether it delivered and the characteristic 
test was performed at the pre-measurement process based on Data DT. That is, an operator is told by displaying 
that on a drop etc. noting that the pre-measurement process i-1 has fallen out, when the delivery data DT do not 
correspond to the data defined beforehand. 

[0020] Step S4: A check of the delivery data DT from the front measurement process i-1 performs the peculiar 
characteristic test of the measurement process i. 

[0021] Step S5: Set up the delivery data DT according to the result of the aforementioned characteristic test, and 
it is the address AN of a memory cell 1 1 like ****. It overwrites. It is possible to set up data in which the result of 
each characteristic test of the measurement process i-1 and the measurement process i was made to reflect as 
delivery data DT written in at this measurement process i, for example. 

[0022] the above — processing at th measurement process i — completing — a group — EEPROM1 0 is sent to 
the following measur ment process i+1, and same processing is carried out In addition, if the measurement process 
i+1 is the last measurement process, the delivery data DT will not be written in and the delivery data in a memory 
cell 11 will be eliminated. 
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[0023] Drawing 3 is drawing having shown the flow within the process of the semiconductor memory at the time of 
applying this invention method to the conventional measurement process shown in drawing 4 . since rank 
classification data can be written in as delivery data to the measurement process 2 in a semiconductor memory (an 
above-mentioned example EEPROM) at the measurement process 1 as mentioned above — a group — a 
semiconductor memory is passed from the measurement process 1 to the measurement process 2, without being 
subdivided moreover, the characteristic test result (rank classification data) obtained in the last measurement 
process 2 at the delivery data (rank classification data) and the measurement process 2 in a semiconductor 
memory — being based — a group — the semiconductor memory is classified into Ranks A, B, and C according to 
[ so that clearly / compare drawing 3 with drawing 4 and ] this example — a series of measurement — it is in 
process, and since that the measurement lot of a semiconductor memory is divided decreases, management of a 
process can understand a bird clapper easily 

[0024] Moreover, since a measurement handler with two kinds of classification functions which can sort out an 
excellent article including Ranks A, B, and C and the other defective at the measurement process 1 can be used, it 
is possible to simplify the structure of the measurement handler in the measurement process 1 so much. 
[0025] In addition, it is possible ****** to apply this invention also to EPROM and semiconductor memories, such 
as an IC card, although EEPROM was taken for the example as a semiconductor memory used as the measuring 
object in the above-mentioned example. 

[0026] You may make it include the data in which the end of measurement like an above-mentioned example as 
delivery data to a post-measurement process is shown, and not only rank classification data but for example, the 
time of an assay date, a lot number, etc. 
[0027] 

[Effect of the Invention] According to invention according to claim 1, so that clearly from the above explanation at 
a pre-measurement process After completing a characteristic test, the delivery data to a post-measurement 
process are written in in the semiconductor memory used as the candidate for an examination, post-measurement 
****** Since the delivery data in a semiconductor memory are read and the measurement situation in a pre- 
measurement process is judged before carrying out a characteristic test, even when a pre-measurement process 
falls out temporarily, this can be detected automatically. Therefore, an operator can check a measurement omission 
easily and certainly as compared with the conventional technique which was checking the cut-form. 
[0028] moreover — since the rank classification data in which the characterization of the semiconductor memory 
used as the candidate for an examination is shown as delivery data are used according to invention according to 
claim 2 — a series of measurement — it is in process, that a measurement lot is subdivided decreases, and 
management of a process becomes easy Furthermore, since division of a measurement lot can be suppressed to 
the minimum, the composition of a measurement handler can also be simplified. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Qrawing J ] It is a block diagram for explaining one example of the test method of the semiconductor memory 
concerning this invention. 

[Dr awin g 2] It is the flow chart which showed the procedure of the measurement process concerning an example. 
[Drawing_3] It is drawing having shown the flow of the lot in a series of measurement processes which applied the 
method concerning an example. 

[Drawing 4] It is explanatory drawing of the conventional method. 
[Description of Notations] 
10 — EEPROM 
) 11 — Memory cell 

12 — Decoder 

13 — Sense amplifier 

1 4 — Gate 

20 — IC circuit tester 
DT — Delivery data 
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